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(Ministry of Education, Science and Technology: MEST, 2010) . A leading cause of obesity is high calorie foods with low nutrition value (HCFLNV) such as candy, pizza, vegetable beverage, chocolates, potato chips, and sodas are a significant cause. A total of 49.6% of primary school students, 56.7% of middle school students, and 60.2% of high school students indicated that they have fast foods (such as hamburgers) more than once a week and instant noodles more than twice a week (MEST, Various children's snacks are being sold on the way to schools the children frequent and those that are classified as HCFLNV are especially tempting. Some of the snacks sold within the stores of the Green Food Zone are HCFLNV that are correlated to causing poor physical health among children. The children's snacks sold within the convenience stores of the Green Food Zone are comparatively cheap when compared to a child's spending money.
The MHW made ' A Five-year Plan for Children and Teen Agers' in 2008 and has provided various policies for the effectiveness of the plan and the legislation of relevant acts that concern child food safety. The Special Act on the Safety Management of Children's Dietary Life was legislated based on the above social issues and has resulted in various studies and political considerations for children food safety.
The Special Act on the Safety Management of Children's Dietary Life, 200 meters of school boundaries are designated as Green Food Zone (children' s food safety zone) and outstanding business stores for children are selected. The outstanding business stores will not sell foods containing HCFLCV. The Special Act also includes a prohibition of the sale of food that is harmful for emotional development and a prohibition of HCFLCV advertisements during children' s prime-time television viewing times. However, the policies have not yet substantially influenced consumer awareness of food safety and application systems of outstanding business for children are not finalized because of the indifference by sellers (Financial news, 2010. 9. 29) .
Previous child food safety studies have mainly focused on the nutrition and safety of children's snacks, such as the amount of prohibited artificial color (Korea Consumer Agency: KCA, 2009; , the degree of microbe contamination (Na et al., 2011; Seo et al., 2009) , the amount of caffeine , the amount of sugar (Choi et al., 2008) , and the tampering with best before dates (KCA, 2009; Choi, 2004) . There have been several papers about the sales and consumption of 'children's snacks' (KFDA, 2005; Chung, 2007) . However, the real state of HCFLNV sales (PTA, 2009) have been surveyed in only a few areas and require more research. Therefore, it is preferentially required to survey the sales of HCFLNV that threaten the health and nutrition of young children.
This study surveys the sales of 'children's snacks' sold within the Green Food Zone and that of HCFLNV. The main purposes of this study are the analyses of foods according to the KFDA Program for HCFLNV and the analyses of differences in the real state of HCFLNV dependent on relevant factors, such as food type, school type, country of origin, the scale of manufacturing company, area and price. Based on the analyses, educational and political implications have been sought that will form nutritious dietary habits, contribute to the prevention of obesity, and improve health in child consumers. (Kim, 2010) .
LITERATURE REVIEW
One of the biggest problems of HCFLNV is that too much sugar, fat and sodium are correlated with an increase in child obesity. If any foods are designated as HCFLNV (based on the three ingredients) they are prohibited from being sold within Green Food Zone and from being advertised during children's prime time television viewing (SMCDL Article 8 Clause 10).
In the United States, the Healthy Hunger-free kids Act was legislated on Dec., 2010 and 4.5 billion dollars will have been granted over the next 10 years. The key points of the Act are to support free lunches for low-income children and prohibit vending machine sales of junk food within schools. According to the Act, spaghetti made of whole-wheat flour, pizzas and fresh fruits will be served for lunch at primary schools in the United States instead of hotdogs, fried chicken and processed foods, (mbn, 2010. 12. 14). Since 2005, sodas have been prohibited in all public school vending machines (Yonhap News, 2010. 5. 28 ).
In the European Union, there is an agreement that no vending machines are installed in primary schools, no drinks be advertised for children under 12, and that they are monitoring each other (Korea Consumer Council, 2010) . The WHICH (a consumer group in England) has been driving a campaign against too much fat, sugar, sodium for children health since 2004, against junk food since 2007 and against marketing to children by food industries (Korea Consumer Council, 2010) .
Studies of Consuming 'children's Snacks' and HCFLNV
Current concerns over dietary lives (as the proportion of eating out and the consumption of fast food increases) have increased the concerns over malnutrition and the rate of young children eating high calorie, high fat, and high sodium food The intake of snacks are reported to influence the amount of calories and nutrients (Basdevant et al., 1993 , Hamp et al.,2003 as well as adolescent obesity (Nicklas et al., 2003) . Sodas, candies, and chocolates are strongly correlated to child obesity and dental problems in some studies (Sheiham, 2001; Giammattie et al., 2003; Moynihan & Petersen, 2004) ; however, snack intakes are not reported to influence weight increase and body fat percentage in other studies (Phillips et al., 2004; Han & Joo, 2005) . Fruit (usually taken as snacks) are reported to prevent obesity (Berkey et al., 2004) , ischemic (Johnsen et al., 2003) , and Type 2 diabetes, metabolic syndrome (Choi et al., 2005) . Processed foods indicate concerns about unsanitary conditions and food additives; however, sub-nutrition is a comparatively low issue . A child's choice of foods is influenced by family background, socialcultural environments, and the relationship between children and parents (Birch, 1981; Birch, 1987) . In choosing snacks, taste is considered to be the most important factor for children and mothers are most influential over them (Jang, 2005) . Increases of nuclear family, household income, various processed food products, birthrate decreases, mass media development and more employment opportunities for mothers are reported to make a child's choice of foods various and bountiful; however, at the same time too concentrated on one side (Jang, 2005 ).
Children's Snacks Sales
Children's snacks are mostly sold at convenience stores in the GwyungIn area, and 44.6% of them sell precooked foods (Koh, 2005) . The artificial colors contained in children's snacks sold within the Green Food Zone in the GwyungIn area need to be analyzed with the understanding that more than one artificial color is used . The survey results of children's snacks sold within the primary Green Food Zone in Gwangju (conducted from March to Oct. of 2008) showed 2 cases of acid value violation, 3 cases of food poisoning, 2 cases of staphylococcus aureus, and 1 case of colon bacillus among 309 cases. The total of 250 cases are from domestic foods and 50 cases are from imported ones (Seo et al., 2009) . A total of 90.6% of the schools surveyed sold sodas from vending machines according to research on 160 Korean middle and high schools in 2006 (Shin, 2006) . Caffeine was found in coffee-flavored milk, coke, chocolate-flavored milk based on the survey result of children's preferred drinks and the amount of caffeine in them. The survey of children's preferred ice cream and drinks showed worries about the increased intake of caffeine (more than recommended) and the use of prohibited or unmarked artificial colors (KCA, 2009) . Most foods sold within Green Food Zone are reported to contain too much sugar, 34% -100% (Choi et al., 2008) .
Previous research has focused on hygiene, sodas sales, sugar amount, the degree of artificial color use and food poisoning; however, there remains insufficient concern about nationwide Korean HCFLNV sales.
METHODOLOGY

Research Questions
The Research Questions of this study are as follows. 
Measurements of Variables
Definition of HCFLNV: 'children's snacks' that have higher calorie foods and lower nutritional values than the criteria regulated by the KFDA, cause child obesity (or malnutrition), and consist of snacks and meals. In this study, only snacks are investigated and analyzed. The KFDA Program for HCFLNV according the criteria regulated by the KFDA is given in Figure  1 . HCFLNV was identified using the program based on the nutrition ingredients marked on the labels. Food types, countries of origin, the scale of manufacturing company, prices: Food types were selected to be suitable children's snacks by the criteria of Korean Food Standard Codex. Food types were classified as cookies, candies, ice-cream, breads, chocolates, processed milk, fish products, vegetable drinks, sodas and mixed drinks. Countries of origin were classified as domestic, overseas and unidentified. The scale of manufacturing company was classified as major companies, among 1,000 ones ranked by the KCCI and small businesses. Prices were classified by 100 won level.
DATA ANALYSES AND RESULTS
Children's Snacks Sales
A total of 517 foods classified as children's snacks were according to the criteria of SMCDL among a total of 645 foods gathered within 150 Green Food Zones in Korea. Food types, school types, countries of origin, the scale of manufacturing company, region, prices of children's snacks are investigated and summarized in Table 1 . A total of 218 candies (42.2%), 145 cookies (28.0%), 86 chocolates (16.6%), and 31 Breads (6.0%) occupy a large proportion (in order) and indicate the differences. The total of 359 primary schools (69.4%), 351 middle schools (67.9%), 366 high schools (70.7%) consist of the parts of school types that indicate that children's snacks are mostly sold around high schools.
The classification of countries of origin showed 396 domestic (76.6%), 118 overseas (22.8%) imported from 20 countries and 3 unidentified foods. A total of 51 foods are from China (43.2%), 12 from Indonesia (10.2%), and 11 from Malaysia (9.3%). In regards to the scale of manufacturing company, 352 foods are manufactured by small businesses (68.1%), 158 by major companies (30.6%), 7 foods are unmarked (1.4%). Regions are classified into 7 (except Jeju-do province) and indicate 345 foods (66.7%, 345 items among the whole 517) in Jeolla- In 2010, the study showed a little decrease of cookies, candies and fish products with little increase compared to Breads (Ha et al., 2009) . The survey results of Daejeon in 2009 showed the frequencies of sales such as candies, cookies, chocolates, and sodas (Korea Consumer Council, 2010) . In regards to the scale of manufacturing company, the number of major companies doubled and that of small businesses decreased (Ha et al., 2009) . In regards to prices, the sale of foods around 100 won decreased 10% compared with those of 2009. These results demand the necessity to improve about half of the children's snacks sold within Green Food Zone (that are lowpriced and less than 300 won) and the 63 unmarked ones.
HCFLNV Children's Snacks
The results of Question 2 and Question 3 are represented in this section.
The analyses of HCFLNV children's snacks Among 645 foods gathered within 150 Green Food Zone across the country, 517 foods were classified as children's snacks by SASMCD. A total of 509 foods of the 517 ones were analyzed except for 8 that could not be analyzed as due to a lack of nutrition labeling. A total of 186 foods (36.5%) of the 509 were proved to be HCFLNV (Table 2 ) after applying the KFDA program for HCFLNV. Compared with the result of Ha et al. (2009) , 39.7% (155 items of the 390 ones) being HCFLNV, the study result show little decrease in HCFLNV. There are substantial differences between in the rate of HCFLNV found in Gwangju, 52.45% (32 items among the whole 61).
The above results show the high rates of HCFLNV of children's snacks, more than one third of them demand urgent measures for improvement; however, compared to 2009, the 3% decrease of the rate shows a small improvement for child food safety within the Green Food Zone.
Analysis result of HCFLNV depending on relevant variables All the HCFLNV foods identified by the KFDA program are analyzed based on the classification of food types, country of origin, scale of manufacturing company, and price. The results are as follow.
① Real state of HCFLNV by food types The rates of HCFLNV are different depending on the food types (x 2 =136.2, p<.001). Among the 186 foods identified as HCFLNV, candies were the biggest part (137 items), chocolates (25), and then cookies (14 items) ( Table 3 ). The rate of candies among HCFLNV (137 items) of the 214 (64%), is top ranked one.
② Real state of HCFLNV by the country of origin The rates of HCFLNV are different depending on the country of origin (x 2 =24.80, p<.001). A total of 120 items among 185 HCFLNV are domestic products and 65 items are overseas (Table 4 ). The rate of overseas products increase considerably when compared with the survey result (25.8%) of Ha et al. in 2009; however, 56 .0% of current overseas products are classified as HCFLNV. businesses are HCFLNV that show a higher rate compared to major companies (Table 5 ). In the survey of Ha et al. 2009 , the rate of products made by major companies was higher, but in this study, the result was reversed.
④ Real state of HCFLNV by price The rates of HCFLNV are different depending on (Table 6 ). Since 31.3% of the whole products are HCFLNV, the rate of cheap food less than 100 won is high. Candies have the highest rate of HCFLNV among food types, overseas products have a higher rate of HCFLNV than domestic ones and small company products have a higher rate of HCFLNV than major ones that shows the necessity for improvements.
CONCLUSIONS AND IMPLICATIONS
In this section, the analyses of children's snacks sales within the Green Food Zone, the state of HCFLNV, and the differences depending on relevant factors will be summarized and educational and political implications will be provided.
First, the general state of children's snacks sales can be summarized as follow. The number of children's snacks is 517 items among the total of 645 gathered within 150 Green Food Zone. Candies represent the most, next cookies, chocolates, and then breads; most items are sold around high schools (among primary, middle and high schools). The rate of domestic products is the highest (76.6%), and overseas products are from 20 countries; the main country is China, next Indonesia, and last Malaysia. The province that shows the most number of children's snacks items is Jeolla-do (66.7%), and the province that shows the fewest number of children's snacks items is Gwangwon-do (25.5%). The rate of small businesses products are higher than major companies and the rate of price less than 100 won is the highest (31.3%).
The current study showed some similar results compared to another survey by Ha et al. (2009) ; the sequence of sales number are candies, cookies and chocolates. In 2009, the number of products made by small businesses is more than the increase of major companies in this study. Concerning prices, the rate of 100 won or less is the highest in this study as well as in the survey of 2009. Low-price foods have a health hazard for children or security and significant efforts for systems or policies are needed.
First, considering there have already been overseas products from 20 countries, there will be some limits in our efforts for children's food safety that require cooperation with other countries around the world. Second, improvements for the price-marked system are needed. The system was recommended to convenience stores; however, 63 cases with prices unmarked were found out. At the time of this current survey, an open price system was conducted but there were many convenience stores with unmarked prices. Third, food manufacturers need to make labels easier to read. In this study there were few violations and just 7 cases of unmarked company names on the label; in addition, some product labels had too small of letters and an inappropriate color match on the label that made it hard to read.
Second, in the real state survey there were 186 HCFLNV (36.0%) among children's snacks sold within the Green Food Zone. Compared with the results of the study (Ha et al., 2009) , 186 cases (36.0%), there has been a little improvement over 2009; however, the rate of improvement would have been higher in consideration of 75 cases excluded in the analysis due to the absence of nutritional labels. In 2009 there were 196 HCFLNV (36.0%) products (28.0%) among 701 sold at school stores, the increase of HCFLNV (36.0%) requires political concern about stores within the Green Food Zone. More practical policies for not selling HCFLNV are needed due to the limitation of HCFLNV sales that are possible due to SASMCD.
Consumer education program development and implementations for parents are urgently needed because child obesity (due to excessive sugar or fat intake) could lead to adult diabetes. ① System improvements are needed for the easy recognition of HCFLNV consumers. The best way for child consumers is the marking HCFLNV on the outside of the products that requires a system improvement for such regulation. ② There are some cases where the only amount per serving size was marked to avoid classification as HCFLNV. In order to avoid being classified as HCFLNV, manufacturing company reduced the size instead of the amount of calories, fat and sugar. More efforts are needed to make more healthy foods. The policies need to be considered that we extend the limitation of HCFLNV sales beyond current Green Food Zone, from outstanding stores and in-school stores to all stores within the Green Food Zone. ③ There is still short-term, limited inspection just on the labeling by KFDA or local governments, but continuous monitoring on HCFLNV is needed that will create a safer child food environment. In addition, consumer education for children in choosing foods needs to be programmed and experienced (not to choose just by shapes or colors) but by interest in nutrients, such as calories, sugar and fat.
Especially even among vegetable beverages (usually thought to be healthy) there are HCFLNV products that make it absolutely necessary to obtain consumer education that will help consumers check nutrition labeling instead of choosing by desire when purchasing foods.
This study focused on children's snacks that are sold in the convenience stores. Future studies where the research includes more diverse children's snacks and relevant variables are needed. We expect the study for a strategy and consumer policy to reduce HCFLNV for children's food safety.
